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a  b  s  t  r  a  c  t
Anomalous  origin  of  the left  coronary  artery  from  the  pulmonary  artery  is rare  but causes  myocardial
ischemia  and  sudden  death.  A  few  patients  with  this  anomaly  can survive  to  adulthood  without  sufﬁcient
collateral  coronary  ﬂow  or surgical  intervention.  We  present  here  a case  of acute  inferior  myocardialeywords:
nomalous origin of the left coronary
rtery from the pulmonary artery
land–White–Garland syndrome
infarction,  which  may  occur due  to thrombotic  occlusion  of the right  coronary  artery,  in a 63-year-old
woman  with  anomalous  origin  of  the  left  coronary  artery  from  the  pulmonary  artery,  providing  speciﬁc
coronary  angiographic  ﬁndings.
<Learning objective:  In this  manuscript,  we  present  a rare  case  of  coronary  heart disease.  The  coro-
nary  angiography  and  the  multidetector  computed  tomographic  coronary  angiography  provided  speciﬁc
.  >
3  Japcute  myocardial infarction ﬁndings  for  the  diagnosis
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Anomalous origin of the left coronary artery from the pul-
onary artery (ALCAPA) is a rare congenital anomaly of the
oronary arteries. This congenital heart disease is also known as
land–White–Garland syndrome [1]. Most patients with ALCAPA
ie within one year after birth because of left-sided heart fail-
re. In adult survivors, ALCAPA-induced myocardial ischemia may
ause heart failure, arrhythmia, and sudden death [2]. Therefore,
he development of collaterals from the right coronary artery (RCA)
o the left coronary artery (LCA) seems of great importance to the
atients with ALPACA. In this case, we experienced acute myocar-
ial infarction (AMI) in which the culprit lesion was the RCA in a
atient with ALCAPA.ase  report
A 63-year-old woman presented with a sudden onset of chest
ain persisting for more than 1 h. She called an ambulance and
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was transferred to our hospital. On admission, physical examina-
tion revealed a height of 150 cm,  a weight of 60 kg, blood pressure
of 176/80 mmHg  and an irregular pulse rate of 88 beats/min. An
ejection systolic murmur at the left upper sternal border was
audible, but the lung ﬁelds were clear to auscultation. She had
no coronary risk factors, history of any diseases, chest pain, or
dyspnea before the sudden onset of this chest pain. On chest
X-ray, the cardiothoracic ratio was  73% and the bilateral pul-
monary arteries were dilated (Fig. 1A). Electrocardiogram showed
an atrial ﬁbrillation, ST segment elevation in the inferior leads
of II, III, and aVF, and ST segment depression in the leads of I,
aVL, and V2–6 (Fig. 1B). Transthoracic echocardiography exami-
nation showed severe hypokinesis of the anteroseptal segments
from middle to apical portion and the inferoposterior segments
from basal to middle portion of the left ventricle. The left ventricu-
lar ejection fraction was  30%. Mitral regurgitation was moderately
observed. She was  immediately transferred to the catheter labora-
tory. Coronary angiography revealed a large, tortuous, and partially
aneurysmal RCA arising from the right sinus of Valsalva (Fig. 2).
The LCA was  ﬁlled through collaterals from the RCA (Fig. 2A).
ALCAPA was  demonstrated in the late phase of right coronary
angiography. Furthermore, collaterals from the LCA to the distal
RCA were observed (Fig. 2B). The postero-descending and postero-
lateral arteries of the RCA were multiply occluded (Fig. 2C). The
vier Ltd. All rights reserved.
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Fig. 1. Chest X-ray (A) and electrocardiogram (B) on admission.
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rtery.
iagnosis of ALCAPA and inferior AMI  were conﬁrmed. We  could
ot perform percutaneous coronary intervention because of the
xtremely tortuous RCA.
The maximum creatine kinase value was 3679 U/L. Although her
nferior wall of left ventricle was damaged by AMI  in addition to the
rior damage of anterior wall by ALPACA, her vital signs were kept
table with conventional medicine. The optimal therapeutic range
f warfarin is required for the prevention of thromboembolism at
he higher target international normalized ratio of 2.5–3.0. At about
our weeks after the onset of AMI, multidetector computed tomo-
raphic (MDCT) coronary angiography was performed to assess her
oronary arteries. The MDCT coronary angiography also showed
 large, tortuous, and partially aneurysmal RCA arising from the
ight sinus of Valsalva, and collaterals from the RCA to the ALCAPA
Fig. 3). No occlusion in RCA was seen, however, several coronary
hrombi were observed in the postero-descending and posterolat-
ral arteries of the RCA (Fig. 4). The visual segmental wall motion
f left ventricle by echocardiography did not change so much com-
ared with that on admission. The left ventricular ejection fraction
as 37% in the chronic stage. Finally, she received warfarin (2 mg
aily), aspirin (81 mg  daily), furosemide (80 mg  daily), spironolac-
one (50 mg  daily), and carvedilol (5 mg  daily) and was discharged
n foot.iscussion
ALCAPA is a rare congenital anomaly occurring in approximately
.25–0.5% of all congenital heart disease [1]. After birth of thesmal RCA. (A) The LCA ﬁlled through collaterals from the RCA. (B) Collaterals from
ies of the RCA were multiply occluded. RCA, right coronary artery; LCA, left coronary
patient  with ALCAPA, the left ventricle is perfused with desatu-
rated blood at low pressure from pulmonary artery and myocardial
ischemia may  occur without a well-developed collateral coronary
blood ﬂow from the RCA. Most patients with ALCAPA will die within
the ﬁrst year of life without well-developed collaterals or surgical
intervention [3]. Therefore, survival to adulthood without surgical
intervention depends on the development of collaterals in patients
with ALCAPA. However, those survivors suffer from angina pectoris,
arrhythmia, and sudden death in middle age [4]. Patients older than
50 years are extremely rare. The present patient did not have any
symptoms before the onset of AMI, thereby suggesting that she
had excellent-developed collaterals to ALCAPA. However, surgical
intervention to ALPACA is needed for this patient in the near future.
Although coronary angiography is an essential tool for the diag-
nosis of an anomaly of the coronary arteries, MDCT coronary
angiography is a valuable noninvasive examination for showing
anomalous coronary arteries such as ALCAPA [5]. With MDCT coro-
nary angiography, we  could conﬁrm the diagnosis of ALCAPA and
observe the thrombus formation in the RCA. The most common
clinical feature of AMI  is the instability of the vulnerable plaque in
the coronary artery such as a plaque rupture or erosion [6]. How-
ever, coronary artery embolism could be the cause of AMI  with low
incidence [7]. Because of the multiple coronary occlusions in the
acute phase and the coronary thrombi in the late phase, AMI  may
occur due to thrombotic occlusion of RCA. The presence of atrial
ﬁbrillation may  be suggestive of coronary thromboembolism. Oth-
erwise, mural thrombus associated with the coronary aneurysm
may cause embolic occlusion downstream.
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Fig. 3. The multidetector computed tomographic coronary angiography shows ALCAPA. (A) Three-dimensional view shows a large RCA arising from the right sinus of Valsalva,
and  ALCAPA. (B) Axial image shows a dilated RCA arising from aorta (Ao) and the LCA originating from the pulmonary artery (PA). ALCAPA, anomalous origin of the left
coronary artery from the pulmonary artery; RCA, right coronary artery; LCA, left coronary artery; RA, right atrium; LA, left atrium; LV, left ventricle.
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[ig. 4. The multidetector computed tomographic coronary angiography shows th
ortuous distal RCAs. (B) and (D) A mural thrombus was observed in right postero-d
rtery (PL).
In the present article, we described an elderly woman pre-
enting with AMI, who was found to have ALCAPA. The coronary
ngiography and the MDCT coronary angiography provided speciﬁc
ndings for the diagnosis.
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